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(54) Title: ROLLER ASSEMBLY FOR A TRACK-TYPE MACHINE

FIG. 1

(57) Abstract: A roller assembly (30) is disclosed. The roller assembly may have a roller shell (32). The roller shell may have a bore
(82). The roller assembly may also have a substantially cylindrical shatt (34). The shaft may extend from a shaft proximate end (130)
to a shatt distal end (132). The shaft may be disposed within the bore. The roller assembly may also have a first collar (42) disposed
between the shaft proximate end and the roller shell. The first collar may be interferingly engaged with the shaft. The roller assembly
may further have a second collar (44) disposed between the shatt distal end and the roller shell The second collar may also be inter -
feringly engaged with the shaft.
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Description
ROLLER ASSEMBLY FOR A TRACK-TYPE MACHINE

Technical Field

The present disclosure relates generally to a roller assembly and,

W

more particulardy, to a roller assembly for a track-type machineg.

Background
Track-tvpe machines, for example excavators, dozers, and skid-
steer loaders typically mclude a frame that supports an internal combustion
engine, and left and night undercarriages that transfer power from the engine to a
10 ground surface. Each of the undercarriages includes one or more sprockets,
driven by the engine, at one end and an idier wheel located at an opposttc end. A
plurality of roller assemblies support an endless track wrapped in a loop around
the sprocket and idler.
Over time, wear i the roller assemblies can idroduce slack i the
15 tracks, which in tum can cause the tracks to wear excessively, break, and/or to
slip off the drive sprocket and idler wheel{s). To mimimize the occurrence of
slack, the worn out roller assemblies must be repaired or replaced. Frequent
repair or replacement of the roller assemblies can, however, increasc the cost of
operating the track-type machine because of the added cost of replacement parts
20 and because the repair and replacement of the roller assemblies requuire the
machine to be placed out of service. Accordingly, increasing the operating life
and reducing replacement cost of the roller assemblies become important factors
i reducing the operating expenses associated with a track-tvpe machine,
U.S. Patent No. 6,481,807 of Barani et al. issued on November
25 19,2002 (“the *807 patent™) discloses a sliding roller for the tracks of tracked
vehicles. Tn particular, the "807 patent discloses a roller having a stepped shaft
with a central collar and shanks at cach end of the shaft. The shanks have a
smalier diameter compared to the shaft and the collar and include flat ends
supported by a frame of the tracked vehicle. The "807 patent also discloses a
30 pair of bushings arranged on either side of the collar with the shaft and bashings
disposed within a roller shell, One bushing is axially located between the central

collar and a shoulder on the roller shell. The other bushing 1s axially located
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between the collar and a snap ring that fits into an annular groove in the roller
shell. The 807 patent discloses an embodiment with only one bushing, where
the other bushing 1s included as an mitcgral part of the shell. The "807 patent
discloses closure covers arranged on opposite ends of the shaft. Snap rings

5 disposed in anmudar grooves at either end of the shaft retain the disclosed closure
covers on the shafi. The 807 patent further discloses sealing devices arranged
between the bushings and closure covers. In particular, the “807 patent discloses
that O-rings disposed between the bushings and the roller shell help to prevent
leakage of ol from the roller.

10 Although the roller disclosed in the “807 patent attempts to
siraplify the assembly and disassembly of the roller, the disclosed roller may still
be less than optimal. In particelar, the disclosed roller still relies on a plurality
of snap rings o retain and axially locate the bushing and the closure covers on
the shaft. The disclosed roller assembly also requires a plurality of O-rings to

15 prevent leakage of o1l from the roller. The use of numerous snap nings and/or O-
rings mcreases the cost of manufacturing the roller by increasing the number of
piece-parts and the number of steps required to assemble those paris.
Additionally, during operation, frictional forces within the roller can generate
heat, which can cause the lubricant to degrade faster and can also increase the

20 rate of wear of the roller components. The amount of heat generaied within the
roller increascs as the diameter of the sealing devices increases. Because the
roller of the “807 patent uses a stepped shaft, the sealing devices of the "807
patent have relatively large diameters, resulting 1o an increased amount of heat
generation, which in turn can decrease the operating life of the roller.

25 The roller assembly of the present disclosure solves one or more

of the problems set forth above and/or other problems of the prior art.

Summary

In one aspect, the present disclosure is directed to a rolier
asscrubly. The roller assembly may include a rolier shell. The roller shell may
30 mclude a bore. The roller assembly may also include a substantially cyhindrical
shaft disposed within the bore. The shatt may extend from a shaft prosimate end
to a shaft distal end. The roller assembly may further include a first collar

disposed between the shaft proximate end and the roller shell. The first collar
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may be nterferingly engaged with the shaft. Additionally, the roller assembly
may include a second collar disposed between the shaft distal end and the rolier
shell. The second collar may also be interferingly engaged with the shaft.
In another aspect, the present disclosure is directed to a roller

5 assembly. The roller assembly may include a roller shell. The roller shell may
mehude a bore. The roller assembly may also include a substantially cylindrical
shaft disposed within the bore. The shaft may extend from a shaft proximate end
to a shaft distal end. The shaft may have a substantially uniform shaft radius
between the proximate end and the distal end. The shaft may also have a flange

10 disposed between the proximal end and the distal end. The flange mav have a
flange radius larger than the shaft radius. The roller assembly may include a first
collar disposed between the shaft proximate end and the roller shell. The first
collar may be nterferingly engaged with the shaft. The roller assembly may
further include a second collar disposed between the shaft distal end and the

15 rolier shell. The second collar may also be interferingly engaged with the shaft.
In addition, the roller assembly may mnclade a scal assembly disposed between
the first collar and the roller shell. The scal assembly may include a seal bore
having a seal bore radius that exceeds the shaft radius by between about 0.05 %
to about 2.00%.

20 In vet another aspect, the present disclosure is directed to a roller
asscrubly. The roller assembly may include a roller shell. The roller shell may
melude a bore. The roller assembly may also include a substantially cvhindncal
shaft disposed within the bore. The shaft may extend from a shaft proximate end
1o a shaft distal end. The shaft may have a substantially uniform shaft radius

25 between the shaft proximate end and the shaft distal end. The shaft may also
mehide a flange disposed between the shaft proximate end and the shaft distal
end. The flange may have a flange radius larger than the shaft radius. The roller
asscmbly may include a first collar disposed between the shaft proximate end
and the roller shell. The first collar may interferingly engage with the shaft. The

30 roller assembly may further include a second collar disposed between the shatft
distal end and the roller shell. The second collar may interferingly engage with
the shaft. The rofler assembly may also nclude a bushing interferingly attached
to the bore. The roller assembly may further include a first seal assembly

disposed between the first collar and the roller shell. The first seal assembly



WO 2016/182739 PCT/US2016/029533

e

may include a first seal bore. In addition, the roller assembly may include a
second scal assembly disposed between the bushing and the roller shell. The
second scal assembly may mclude a second seal bore. The first seal bore and the

second seal bore may have scal bore radit that exceed the shaft radius by

()]

between about 0.05 % to about 2.00%.

Brief Description of the Drawings

Fig. 1 is a side~-view illustration of an exemplary disclosed track-
tvpe maching; and
Fig. 2 1s a cut-away view of an exemplary disclosed roller

10 assembly for the machine of Fig. 1.

Detailed Description

Fig. 1 illustrates an cxemplary track-type machine 10, Machine
10 may be a mobile machine that performs many types of operation associated

with an industry such as mining, construction, farming, transportation, or any

[
(v

other industry known in the art. For example. machine 10 mayv be a matenial
moving machine such as an excavator, a dozer, a loader, a backhoe, a motor
grader, or any other matenal moving machine known in the art. Machine 10
may include a linkage system 12, a work tool 14 attachable to linkage system 12,
one or more actuators 16 interconnecting linkage system 12, anengine 18, and at
20 least one traction deviee 20.

Traction device 20 may include parallel tracks 22 located at
opposing sides of machine 10. Track 22 may be driven by engine 18 viaa
corresponding sprocket 24 {(only one track 22 and one sprocket 24 arc shown in
Fig. 13 Track 22 may be wrapped around a corresponding sprocket 24, one or

25 more idler wheels 26, and at least one roller assembly 30, Idier wheel 26 and
roller assemblies 30 may guide track 22 m a general elliptical trajectory around
sprocket 24.

Fig. 2 illustrates a cot-away view of an exemplary embodiment of

a roller assembly 30, Roller assembly 30 may inclade roller shell 32, shaft 34,
30 bushing 36, first beaning 38, sccond bearing 40, first collar 42, second collar 44,
first seal assembly 46, and second seal assembly 48, all disposed around

rotational axis 60 of roller assembly 30. Roller shell 32 may include first shell
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62 and second shell 64. First shell 62 may extend axially along rotational axis
60 from first shell front end 66 to first shell rear end 68, Second shell 64 may
extend axially along rotational axis 60 from sccond shell front end 70 towards
first shell 62 to second shell rear end 72, As illustrated m the exemplary
5 embodiment of Fig. 2, second shell front end 70 may be disposed opposite to and

axially separated from first shell front end 66. As also illustrated in Fig. 2, first
shell rear end 68 may abut sccond shell rear end 72, First shell 62 and sccond
shell 64 may be made via machining, forging, casting, three-dimensional
printing, or by any other method of manufacturing knowan in the art. First shell

10 62 and second shell 64 may be attached at first shell rear end 68 and sccond shell
rear end 72 viajoint 74. In one exemplary embodiment as illustrated in Fig. 2,
jomnt 74 may be a welded joint. It 1s contemplated, however, that first shell 62
and second shell 64 may be attached at first shell rear end 68 and second shell
rear ends 72 via brazing, with fasteners, or using anv other method of attachment

I5  known m the art.

First shell 62 may inclade a substantially cylindrical first bore 82
having a first bore radius “Ry.” First shell 62 may further include first
counterbore 84 extending axially from first shell front end 66 to first counterbore
end 86 disposed between first shell front end 66 and first shell rear end 68. First

20 counterbore 84 may have first mner surface 88 extending from first shell front
end 66 to tirst counterbore end 86. First inner surface 88 may have a
substantially cvlindrical shape, having a radius “Rei1,” which mav be larger than
first bore radius Ri. It is contemplated, however, that first inner surface 88 may
have a conical shape. for example, converging from first shell front end 66

25 towards first counterbore end 86. First counterbore 84 may also include first
bottom face 90. In one exemplary embodiment as shown in Fig. 2, first bottom
face 90 may be disposed at first counterbore end 86 substantially orthogonal to
rotational axis 60. It is conteraplated, however, that first bottom face 90 may be
disposed non-orthogonally to rotational axis 60.

30 Firat shell 62 may also melude second counterbore 92 extending
axially along rotational axis 60 from first counterbore end 86 to second
counterbore end 94 disposed between first counterbore end 86 and first shell rear
end 68. Seccond counterbore 92 may have second inner surface 96 extending

from first counterbore end 86 to second counterbore end 94. Second inner
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surface 96 may have a substantially cylindrical shape, having a radios “Rep,”
which may be larger than first bore radius Ry and smaller than radius Rey of first
counterbore 84. [t is contemplated, bowever, that second mner surface 96 may
have a conical shape, for example, converging from first counterbore end 86
5 towards second counterbore end 94, Second counterbore 92 may also include
second bottom face 98. In one exemplary embodiment as shown in Fig. 2,
second bottom face 98 may be disposed at second counterbore end 94
substantially orthogonal to rotational axis 60. It 1s contemplated, however, that
second bottom face 98 may be disposed non-orthogonally to rotational axis 60.
16 First shell 62 may also meclude third counterbore 100 extending
axially along rotational axis 60 from first shell rear end 68 towards first shell
front end 66. Third counter bore 100 may extend from first shell rear end 68 to
third counterbore end 102 disposed between second counterbore end 94 and first
shell rear end 68, Third counterbore 100 may have third twmer surface 104
15 extending from first shell rear end 68 to third counterbore end 102, Third mner
surface 104 may have a substantially cylindrical shape, having a radius “Res,”
which may be the same as or diffcrent from one or both radit Re: and Rea. Htis
contemplated, however, that third inner surface 104 mayv have a conical shape,
for example, converging from first shell rear end 68 towards third counterbore
20 end 102. Third counterbore 100 may also include third botiom face 106. In one
cxemplary embodiment as shown i Fig. 2, third bottom face 106 may be
disposed at third counterbore end 102 substantially orthogonal to rotational axis
6. It is contemplated, however, that third bottom face 106 may be disposed
nop-orthogonally to rotational axis 60. First counterbore 84 may have an axial
25 length “Lei,” second counterbore 92 may have an axial length “Lea,” and third
counterbore 100 may have an axial length “Lea” 1t 1s also contemplated that
first shell 62 may include any number of additional counterbores.
Second shell 64 may include a substantially cylindrical second
bore 112 disposed coaxially with first bore 82, Second bore 112 may have a
30 second bore radius “Ro,” which may be the same as or different from first bore
radius Ri. In one exemplary embodiment as iilustrated in Fig. 2, second bore
radius B> may be larger than first bore radius K. Sccond shell 64 may also
mehude fourth covnterbore 114 extending axially along rotational axis 60 from

second shell front end 70 toward first shell 62. Fourth counterbore 114 mayv
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extend axially from second shell front end 70 to fourth counterbors end 116
disposed between second shell front end 70 and second shell rearend 72, Fourth
counterbore 114 may have fourth inner surface 118 extending from second shell
front end 70 to tourth counterbore end 116. Fourth mner surface 118 may have a
5 substantially cylindrical shape, having a radius “Rea,” which may be larger than
second bore radius Rz, It is contemplated, however, that fourth inner surface 118
may have a conical shape, for example, converging from second shell front end
70 towards fourth counterbore end 116, Fourth counterbore 114 may also
mclude fourth bottom face 120, In one exemplary embodiment as shown in Fig,

160 2, fourth bottom face 120 may be disposed at fourth counterbore end 116
substantially orthogonal to rotational axis 60. It is contemplated, however, that
fourth bottom face 120 may be disposed non-orthogonally to rotational axis 60.

Second shell 64 may also include fifth counterbore 122 extending
axially along rotational axis 60 from second shell rear end 72 towards second

15 shell frontend 70. Fifth counterbore 122 may extend axially from second shell
rear end 72 to fifth counterbore end 124 disposed between fourth counterbore
end 116 and second shell rear end 72. Fifth counterbore 122 may have fitth
muer surface 126 extending from second shell rear end 72 to fifth counterbore
end 124, Fifth mmer surface 126 may have a substantially cvlindrical shape,

20 baving a radius “Res.” Radii Res and Res may be the same as or different from
cach other and from one or more of radii Rei, Rea, Res. It is contemplated,
however, that fifth inner surface 126 may have a conical shape, for example,
converging from second shell rear end 72 towards fifth counterbore end 124,
Fifth counterbore 122 may also include fifth bottom face 128, In one exemplary

25 embodiment as shown n Fig. 2, fifth bottom face 128 mav be disposed at fifth
counterbore end 124 substantially orthogonal to rotational axis 60. Itis
contemplated, however, that {ifth bottom face 128 may be disposed non-
orthogonally to rotational axis 60. Fourth counterbore 114 may have an axial
length “Lea” and fifth counterbore 122 may have an axial length “Les” Axaal

30 lIengths Loy, By, Les, Lea, and Les of first, second, third, fourth, and fifth
counterbores, 84, 92, 100, 114, 122, respectively, may be equal or ungqgual. Like
first shell 62, 1t 1s contemplated that second shell 64 may include any number of

additional counterbores.
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Shaft 34 may extend from shaft proximate end 130 to shaft distal
end 132, As illustrated in Fig. 2, first and second shells 62, 64 may be disposed
between shaft proximate end 130 and shaft distal end 132, Shaft 34 may be
disposed within first and second bores 82, 112 of first and second shells 62, 64,
respectively. Shaft 34 may have a substantially cylindnical shaft outer surface
134 baving a substantially uniform radios “Rs” between shaft proximate end 130
and shaft distal end 136, Shaft 34 may also include a substantially cylindrical
flange 136 disposed within third and fifth counterbores 100, 122 of first and
second shells 62, 64, respectively. Flange 136 may have a first flange face 138
disposed substantially orthogonal to rotational axis 60 and axially separated from
third bottom face 106 of third counterbore 100. Flange 136 may have a second
flange face 140 disposed opposite to and axially separated from first flange face
138, Second flange face 140 may be disposed substantially orthogonal to
rotational axis 60 and axially scparate from fifth bottom face 128 of fifth
counterbore 122. Flange 136 may have a substantially cylindrical flange outer
surface 142 extending from first flange face 138 to second flange face 140.
Flange outer surface 142 may have a radius “Re,” which may be larger than
radius Rs of shaft 34 and smaller than radu Res, Res of thard and fifth
counterbores 100, 122, respectively. Thus, flange 136 and third and fifth
counterbores 100, 122 may form a substantially annular cavity 146, which may
be filled with lubricant, for example, oil.

Bushing 36 may extend from adjacent fifth counterbore end 124
to adjacent fourth counter bore end 116, Bushing 36 may be received within
second bore 112 of second shell 64. Bushing 36 may mterferingly engage with
second bore 112, As used i this disclosure, the phrase “mterferingly engage”
mdicates engagement or attachment via an miterference fit. Thus, bushing 36
may be attached to second bore 112 via an interference fit. Bushing 36 may
have a substantially cylindrical bushing bore 150, baving a radius “Kp,” which
may be larger than radius Rs of shaft 34, Bushing 36 may also include a bushing
counterbore 152 extending from adjacent fourth counterbore end 116 to bushing
counterbore end 154 disposed between fourth counterbore end 116 and fifth
counterbore end 124, Bushing counterbore 152 may have bushing inner surface
156 extending from adjacent fourth counterbore end 116 to bushing counterbore

end 154. Bushing mner surface 156 may have a substantially cvlindrical shape,
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having a radius “Ree,” which may be larger than bushing bore radius Re. Itis
contemplated, however, that bushing inner surface 136 may have a conical
shape, for example, converging from adjacent fourth counterbore end 116
towards bushing counterbore end 154, Bushing counterbore 152 may also
5  melude bushing bottom face 138, In one exemplary embodiment as shown in
Fig. 2, bushing bottom face 158 may be disposed at bushing counterbore ¢nd
154 substantially orthogonal to rotational axis 60. It is contemplated, however,
that bushing bottom face 158 may be disposed non-orthogonally to rotational
axis 60. Bushing 36 may have bushing end face 160 disposed at fifth
10 counterbore end 124, Bushing end face 160 mayv be axially separated from
second flange face 140 and may be disposed generally orthogonal to rotational
axis 60.
Firgt bearing 38 may be a flanged bearing disposed slidingly and
rotatingly around shaft 34. First bearing 38 may extend axially along rotational
15 axis 60 from adjacent second counterbore end 94 to adjacent flange 136, First
bearing 38 may mclade first bearing flange 164 and first journal portion 166, In
one exemplary embodiment as illustrated in Fig. 2, first bearing flange 164 and
first journal portion 166 may be separate and distinct parts which may be
separately assembled. It is also contemplated, however, that first bearing flange
20 164 and first joumnal portion 166 may form an integral first bearing 38. First
bearing 38 may be received in first bore 82. First bearing 38 may interferingly
engage with first bore 82. Thus, first joumnal portion 166 of first bearing 38 may
be received within first bore 82 and may be attached to first bore 82 via an
mterference fit. First bearing mner surface 168 of first journal portion 166 of
25 first bearing 38 may be radially separated from shaft outer surface 134 by radial
gap 170, During operation of roller assembly 30, lubricant may fill radial gap
170 to support radial loads exerted on shaft 34. First bearing flange 164 may
extend radially outward from first journal portion 166, First bearing flange 164
may be disposed between third bottom face 106 of third counterbore 100 and
30 first flange face 138 of flange 136, First bearing flange 164 may abut third
bottom face 106 and may be axally separated from first flange face 138 of
flange 136 by an axial gap 172, Durning operation of roller assembly 30,

hubricant may fill axial gap 172 to support axial loads exerted on shaft 34.
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Second bearing 40 may be a flanged bearing disposed slidingly
and rotatingly around shaft 34. Second bearing 40 may exiend axially along
rotational axis 60 trom adjacent bushing counterbore end 154 to adjacent flange
136. Second bearing 40 may imchude second bearing tlange 174 and second

5 journal portion 176, In one exemplary embodiment as tllustrated i Fig. 2,
second bearmg flange 174 and second journal portion 176 may be separate and
distinct parts which may be separately assembled. It is also contemplated,
however, that second bearing flange 174 and second journal portion 176 may
form an infegral sccond bearing 40, Second bearing 40 may be received in

10 bushing bore 150, Sccond bearing 40 may interferingly engage with bushing
bore 150, Thus, second journal portion 176 of second bearing 40 may be
received within bushing bore 130 and may be attached to bushing bore 150 via
an interference fit. Second bearing inner surface 178 of second joumnal portion
176 of second bearing 40 may be radially separated from shaft outer surface 134

15 by radial gap 180, Dunng operation of roller assembly 30, lubricant may fili
radial gap 180 to support radial loads exerted on shaft 34, Second bearing flange
174 may extend radially outward from second joumal portion 176, Second
bearing flange 174 may be disposed between bushing end face 160 of bushing 36
and second flange face 140 of flange 136, Second bearing flange 174 may abut

20 bushing end face 160 and may be axially separated from second flange face 140
of flange 136 by an axial gap 182 During operation of roller assembly 30,
tubricant may fill axial gap 182 to support axal loads exerted on shaft 34.

First collar 42 may be disposed between shaft proximate end 130

and first shell 62 of roller shell 32. First collar 42 may extend axially from first

25 collar front end 190 to first collar rear end 192, 1n one exemplary embodiment
as illustrated in Fig. 2, first collar front end 190 may be disposed adjacent shaft
proximate end 130 and first collar rear end 192 may be disposed adjacent first
counterbore end 86, First collar 42 may include first collar bore 194, Shaft 34
may be received in first collar bore 194, First collar 42 may nterferingly engage

30 with shaft 34, Thas, first collar 42 may be attached to shaft 34 via an
mterference fit between first collar bore 194 and shaft 34, First collar 42 may
melude first collar counterbore 196, extending axially along rotational axis 60
from first collar rear end 192 to first collar counterbore end 198 disposed

between first collar front end 190 and first collar rear end 192, First collar
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counterbore 196 may have first collar inner surface 200 extending from first
collar rear end 192 to first collar counterbore end 198. First coliar mner surface
200 may have a substantially cylindrical shape. It is contemplated, however, that
first collar inner surface 200 may have a conical shape, for example, converging
5 from first collar rear end 192 towards first collar counterbore end 198, First
collar counterbore 196 may also mclude first collar bottom face 202, Inone
cxemplary embodiment as shown i Fig. 2, first collar bottom face 202 may be
disposed at first collar counterbore end 198 substantially orthogonal to rotational
axis 60. It s contemplated, however, that first collar bottom face 202 may be

10 disposed non-orthogonally to rotational axis 60. First collar 42 may also include
first collar end face 204 disposed substantially orthogonal to rotational axis 60 at
first collar rear end 192, First collar end face 204 may be disposed adjacent to
and axially separated from first bottom face 90 of first counterbore 84, First
collar 42 mayv also include a substantiaily cylindrical first collar outer surface

15 206, which may be slidingly reccived m first counterbore 84. First collar outer
surface 206 may be disposed adjacent to and radially separated from first inner
surface 88 of first counterbore 84, First collar 42 may include one or more holes
208. Fasteners {not shown) may pass through holes 208 to attach roller
assembly 30 to machine 10

20 Second collar 44 may be disposed between shaft distal end 132
and second shell 64 of roller shell 32, Second collar 44 may extend axially from
second collar front end 210 to second collar rear end 212, In one exemplary
embodiment as illustrated in Fig. 2, second collar front end 210 may be disposed
adjacent shaft distal cnd 132 and second collar rear end 212 may be disposed

25 adjacent fourth counterbore end 116. Second collar 44 may include second
collar bore 214, Shaft 34 may be received 1o second collar borg 214 Second
collar 44 may interferingly engage with shaft 34, Thus, second collar 44 may be
attached to shaft 34 via an interference fit between second collar bore 214 and
shaft 34. Second collar 44 may include second coilar counterbore 216,

30 extending axially along rotational axis 60 from second collar rear end 212 to
second collar counterbore end 218 disposed between second collar frontend 210
and second collar rear end 212. Second collar counterbore 216 may have second
collar tnner surface 220 extending from second collar rear end 212 fo second

collar counterbore end 218, Second collar muer surface 220 may have a
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substantially cvlindrical shape. It is contemplated, however, that second collar
mner surface 220 may have a conical shape, for example, converging from
second collar rear end 212 towards second collar counterbore end 218, Second

collar counterbore 216 may also include second coliar bottom face 222, Inone

()]

exemplary embodiment as shown in Fig. 2, second collar bottom face 222 may
be disposed at second collar counterbore end 218 substantially orthogonal to
rotational axis 60. It is contemplated, however, that second collar bottom face
222 mayv be disposed non-orthogonally to rotational axis 60. Second collar 44
may also include second collar end face 224 disposed substantially orthogonal to
10 rotational axis 60 at second collar rear end 212, Sccond collar end face 224 may
be disposed adjacent to and axaally separated from fourth bottom face 120 of
fourth counterbore 114, Second collar 44 may also include a substantially
cvlindrical second collar outer surface 226, which may be shidingly received in
first counterbore 84, Second collar outer surface 226 may be disposed adjacent
15 to and radially separated from first inner surface 88 of first counterbore 84.
Second collar 44 may include one or more holes 208 Fasteners (not shown}
may pass through holes 208 to attach roller assembly 30 to machine 10
First seal assembly 46 may be disposed between first collar 42
and first shell 62 of roller shell 32 within first collar counterbore 196 and second
20 counterbore 92. First seal assembly 46 may include first static scal ring 232,
first rotating scal ring 234, and seal members 236, First static seal ring 232 and
first rotating seal ring 234 may each have a seal bore 238, which may have a
radius “Re.” Radius Re may be larger than a radius Re of shaft 34, In one
exemplary embodiment, radius Re may be about 0.05% to about 2.00% large
25 than radius Rq of shaft 34, The difference in radius of between about 0.03% to
about 2.00% of Re, may help ensure that the dimensions of scal bore 238 can be
made as small as possible while maintaining a clearance between seal bore 23¥
and shaft outer surface 134, Minimizing the dimensions of scal bore 238 in this
manner may help reduce an amount of heat generated within roller assembly 30
30 because of friction between abutting components. In another exemplary
embodiment, radius Re may exceed radius Rs by about 1 mm to 2 mum. As used
m this disclosure the phrase “about equal” suggests that dimensions varying by
an amount equal to typical manofacturing tolerances would be deemed to be

about equal. For example two radit diffening by a few microns would be deemed
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to be about equal. Similarly, the terms “substantially” and “about”™ as used m
this disclosure are intended to account for typical manufactuning tolerances.
Seal member 236 may be disposed between first collar 42 and first static seal
ring 232, As iltustrated in Fig. 2, scal member 236 may be disposed between

5 mmer surface 200 of first collar counterbore 196 and cuter surface 240 of first
static seal ring 232. First collar inner surface 200 and outer surface 240 may
define an annular conical passage converging from adjacent first collar
counterbore end 198 towards first collar rear end 192, Seal member 236 may be
compressed by first collar inner surface 200 and outer surface 240 of first static

10 seal ring 232, providing the forces necessary to retain first static scal ring 232
within first collar counterbore 196, First static seal ving 232 may remain
stationary together with first collar 42 during operation of roller assembly 30. A
separate seal member 236 may also be disposed between first shell 62 and first
rotating seal ring 234, As illustrated in Fig. 2, scal member 236 may be disposed

15 between second inner surface 96 of second counterbore 92 and outer surface 242
of first rotating seal ring 234, Second inner surface 96 and outer surface 242
may define an anmular conical passage converging from adjacent first
counterbore end 86 towards second counterbore end 94. Scal member 236 may
be compressed by second inner surface 96 of second counterbore 92 and outer

20 surface 242 of first rotating seal ring 234, providing the forces necessary to
retain first rotating seal ring 234 within second counterbore 92, Compressed seal
member 236 may also reduce leakage of lubricant from within roller assembly
30 to the ambient. First rotating seal ring 234 may rotate together with first shell
62 during operation of rolier assembly 30.

25 Second seal assembly 48 may be disposed between second collar
44 and bushing 36 within second collar counterbore 216 and bushing
counterbore 152, Second seal assembly 48 may inchude second static seal nng
244, second rotating scal ring 246, and scal members 236. Second static seal
ring 244 and second rotating seal ring 246 may cach have a scal bore 238, which

30 may have a radius Re, which may be larger than a radius R of shaft 34, Seal
member 236 may be disposed between second collar 44 and second static seal
ring 244, As illustrated in Fig. 2, scal member 236 may be disposed between
second collar inner surface 220 of second collar counterbore 216 and outer

surface 248 of second static seal ring 244. Second collar tnner surface 220 and



WO 2016/182739 PCT/US2016/029533

-14-

outer surface 248 may define an annular conical passage converging from
adjacent second collar rear end 212 towards second counterbore end 218, Scal
member 236 may be compressed by second collar inner surface 220 and outer
surface 248 of second static scal ring 244, providing the forces necessary to
5 retain second static seal ring 244 within second collar counterbore 216, Second
static seal ring 244 may remain stationary together with second collar 44 during
operation of rolier asscrubly 30. A separate seal mentber 236 may also be
disposed between bushing 36 and second rotating seal ning 246, As illustrated in
Fig. 2, seal member 236 may be disposed between bushing inner surface 156 and
10 outer surface 250 of sccond rotating seal ring 246. Bushing inner surface 156
and outer surface 250 may define an annular conical passage converging from
adjacent fourth counterbore end 116 towards bushing counterbore end 154, Seal
member 236 may be compressed by bushing tnner surface 156 and outer surface
250 of sccond rotating scal ring 246, providing the forces necessary o retain
15 second rotating seal ring 246 within bushing counterbore 152, Compressed seal
member 236 may also reduce leakage of lubricant from within roller assembly
30 to the ambicnt. Second rotating scal ring 246 may rotate together with second

shell 64 durnng operation of roller assembly 30,

Tndustrial Apolicability

20 The disclosed roller assembly 30 may be implemented on any
machine 10 to support a track 22 of machine 10. The disclosed roller assembly
30 may help reduce an amount of heat generation within roller assembly 30
during operation of roller assembly 30, The disclosed roller assembly 30 may

also be manufactured without the need for additional parts such as snap rings or

[
L

O-rings.

Referring to Figs. -2, during operation of machine 10, engine 18
may generate power output, which may be transferred to sprocket 24, Sprocket
24 may rotate in a clockwise or counter-clockwise direction in response to the
power output from engine 18 and drve track 22 over one or more roller
30 assemblies 30. As track 22 passes over roller assembly 30, roller shell 32 may
rotate relative to shaft 34 around rotational axis 60. Frictional forces within
roller assembly 30 between, for example, first and second journal portions 166,

176, and shaft 34, may generate heat as roller shell 32 rotates around stationary
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shaft 34. Frictional forees between first and second static scal rings 232, 244
and first and second rotating seal rings 234,246 may also contribute to the heat
generations. Reducing an inner radius Re of seal bores 238 may help reduce an

amount of heat generated within roller assembly 30. In particular, using a

()]

substantially cylindrical shaft 34, having a substantially uniform shaft radius R
may allow secal bores 238 of first and second seal assemblics 46, 48 to have a
reduced inner radius Re. For example, inner radius Re of scal bores 238 may
gxceed shaft radins Rs by only about 1 mm to 2 mm. Thus, shaft radios Re may
be selected to be as small as possible. Further, inner radius Ra may be selected
10 1o be shghtly larger than Ks, for cxample about 1 mp to 2 mym larger than Rs.
Reducing the radii of seal bores 238 1n this manner may help reduce an amount
of heat generated within roller assembly 30 during operation of roller
assembly 30, The reduced amount of heat generation may in turn help reduce
breakdown of any lubricant within roller assembly 30, The reduced amount of
I35  heat generation may also help reduce an amount of wear on the moving
components within roller assembly 30, thereby helpimg to increase a useable hife
of roller assembly 30 and belping to reduce a frequency with which roller
assemblies 30 must be repaired or replaced.
Roller assembly 30 may also help reduce a cost of manufacture of
20 roller assemably 30. For example, by attaching first and second collars 42, 44, to
shaft 34 using an interference fit, roller assembly 30 mav belp clinunate the need
for additional components such as snap rings or fasteners for retaining first and
sccond collars 42, 44 in their relative axial positions on shaft 34 of roller
assembly 30, Attachiog first and second collars 42, 44 €0 shaft 34 using an
25 mterference fit may also help eliminate the need for additional sealing
components such as O-rings or other seal members to help prevent leakage of
hubricant from within roller assembly 30 towards and out from shaft proximate
end 130 or shaft distal end 132, Additionally, attaching bushing 36 to second
bore 112 via an interference fit may help eliminate the need for components such
30 as snap rings or fasteners for retaming bashing 36 within second shell 64, Using
an interference fit to assemble bushing 36 in second bore 112 may also help
climinate the need for additional scaling members such as O-rings to prevent
leakage of oil from cavity 146 towards second shell front end 70 and cut to the

ambient. Further, by disposing first and second shells 62, 64 between first and
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seoond collars 42, 44, whach attach to shaft 34 vig mterference fits, roller
assembly 30 may help eliminate the need for additional components such as saap
rings or fastencrs for axially locating and retaining tirst and second shells 62, 64
on shaft 34, Reduction of additional components in this manner may help
5 reduce manufacturing costs by eliminating the cost of these additional
components and by reducing the number of manufactoring steps requured to
asscmble roller assembly 30
It will be apparent to those skilled in the art that various
modifications and variations can be made to the disclosed roller assembly.
10 Other cmbodiments will be apparent to those skilled in the art from
consideration of the specification and practice of the disclosed roller assembly.
It 13 intended that the specification and examples be considered as exemplary
only, with a truc scope being indicated by the following claims and their

equivalents.
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Claims

1. A roller assembly (30), comprising:

a roller shell (32) including a bore (82);

a substantially cylindrical shaft (34) extending from a shafi

5 proximate end (130) to a shaft distal end (132}, the shafi being disposed within

the bore;

a first collar (42) disposed between the shaft proximate end and
the roller shell, the first collar interferingly engaged with the shafi; and

a second collar (44} disposed between the shaft distal end and the

10 rolier shell, the second collar interferingly engaged with the shaft.

2. The roller assembly of claim 1, wherein
the shatt has a substantially uniform shaft radius between the

shaft proximate end and the shaft distal end, and

[
(v

the shaft includes a flange (136} disposed between the shaft
proximate end and the shaft distal end, the flange having a flange radius larger

than the shaft radius.

[

The roller assembly of claim 2, wherein the roller shell
20 ncludes:
a first shell (62) extending axially from a first shell front end (66)
to a first shell rear end (68), the first shell including a first bore (82); and
a second shell (64) extending axaally from a second shell front
end (70} to a second shell rear end (72), the second shell including a second bore
25 {112}, the first shell rear end being attached to the second shell rear end.
4. The roller assembly of claim 3, wherein the first shell
meludes:
a first counterbore (84) extending axially from the first shell front
30 endto a first counterbore end {(86) disposed between the first shell front end and
the first shell rear end;
a second counterbore (92} extending axially from the first
counterbore end to a second counterbore end (94) disposed between the first

counterbore end and the first shell rear end; and
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a third counterbore (100} extending axially from the first shell
rear end to a third counterbore end {102} disposed between the second

counterbore end and the first shell rear end.

5 5. The roller assembly of claim 4, wherein the second shell
meludes:

a fourth counterbore (114} extending axially from the second
shell front end to a fourth counterbore end (116} disposed between the second
shell frong end and the second shell rear end; and

10 a fifth counterbore (122) extending axially from the second shell
rear end to a fitth counterbore end (124} disposed between the second shell rear

end and the fourth counterbore end.

6. The roller assembly of claim 5, wherein the tlange is

15 disposed in the thurd counterbore and the fifth counterbore.

7. The roller assembly of claim 3, further including:
a bushing (36) mterferingly attached to the second bore, the
bushing having a bushing bore (150);
20 a first bearing mterferingly attached to the first bore; and
a second bearing interferingly attached to the bushing bore, the

shaft being disposed within the first bearing and the second beanng.

8. The rolier assembly of claim 7, wherein the bushing
25 cludes a bushing counterbore (152) extending from adjacent the fourth
counterbore end to a bushing counterbore end (154} disposed between the fourth

counterbore end and the fifth counterbore end.

a. The roller assembly of claim &, wheren:
30 the first collar extends from a first collar front end (190} to a first

collar rear end {192} and includes a first collar counterbore (196) extending
axially from the first collar rear end to a first collar counterbore end (198)

disposed between the first collar front end and the first collar rear end; and
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the second collar extends from a second collar front end (210} to
a second collar rear end (212} and includes a second collar counterbore (216)
extending axially from the second collar rear end to a sccond collar counterbore
end (218) disposed between the second collar front end and the second collar

rear end.

10. A roller assembly (30), comprising:

a roller shell (32) including a first bore(82) and a second bore
(84);

a substantially cvhindrical shaft (34) extending from a shaft
proximate end (130) to a shaft distal end (132), the shatt being disposed within
the first and second bores, the shaft having

a substantially uniform shaft radius between the shaft proxamate
end and the shaft distal end, and

a flange (136} disposed between the shatt proximate end and the
shaft distal end, the flange having a flange radivs larger than the shaft radius;

a first collar (42} disposed between the shaft proximate end and
the roller shell, the first collar interferingly engaged with the shafi;

a second collar (44) disposed between the shaft distal end and the
roller shell, the second collar interferingly engaged with the shafy;

a bushing (36) interfeningly attached to the second borg;

a first seal assembly {46} disposed between the first collar and the
roller shell, the first seal assembly mchuding a first seal bore (238); and

a second seal assembly (48} disposed between the bushing and
the roller shell, the second seal assembly mcluding a second seal bore (238),
wherein the first seal bore and the second seal bore have seal bore radu that

exeeed the shaft radius by between about 0.05 % to about 2.00%.



WO 2016/182739 PCT/US2016/029533

1/2




WO 2016/182739 PCT/US2016/029533




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/029533

A. CLASSIFICATION OF SUBJECT MATTER

INV. B62D55/14
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B62D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

AL) 6 May 2004 (2004-05-06)

X US 2011/121643 Al

pages 1-2; figure

4 April 2001 (2001-04-04)

14 June 2012 (2012-06-14)
abstract; figure 1

paragraphs [0010] - [0022]; figures 1-2

X US 2004/084961 Al (YAMAMOTO TEIJI [JP] ET 1-4
A paragraphs [0024] - [0038]; figures 1-4 5-10

(MULLIGAN PATRICK JOHN 1-4
[US]) 26 May 2011 (2011-05-26)
2

X EP 1 088 748 A2 (ITALTRACTOR [IT]) 1-4

X US 2012/146397 Al (HISAMATSU KENICHI [JP]) 1

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

1 July 2016

Date of mailing of the international search report

12/07/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Szaip, Andras

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/029533
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004084961 Al 06-05-2004  CN 1496907 A 19-05-2004
JP 4416457 B2 17-02-2010
JP 2004149111 A 27-05-2004
US 2004084961 Al 06-05-2004

US 2011121643 Al 26-05-2011 CA 2720821 Al 24-05-2011
IT 1403751 Bl 31-10-2013
KR 20110058651 A 01-06-2011
US 2011121643 Al 26-05-2011

EP 1088748 A2 04-04-2001 AT 268289 T 15-06-2004
BR 0004480 A 10-04-2001
DE 60011198 D1 08-07-2004
DE 60011198 T2 21-10-2004
EP 1088748 A2 04-04-2001
IT B0990522 Al 28-03-2001
JP 2001122167 A 08-05-2001
KR 20010050647 A 15-06-2001
us 6481807 Bl 19-11-2002

US 2012146397 Al 14-06-2012  CN 102481959 A 30-05-2012
DE 112011101190 T5 17-01-2013
JP 5128720 B2 23-01-2013
KR 20120049378 A 16-05-2012
US 2012146397 Al 14-06-2012
WO 2011125761 Al 13-10-2011

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report

